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CC BY-NC-ND license (http://creativeAbstract Uterine artery embolization is the most common treatment for uterine vascular ab-
normalities. Herein, we report the successful use of dilation and evacuation as a treatment for
uterine artery pseudoaneurysm. A 36-year-old woman complained of vaginal bleeding after an
uncomplicated vaginal delivery. Ultrasonography showed a 12.8-mm anechoic area inside the
uterus. Color Doppler revealed a to-and-fro sign, indicating an arteriovenous malformation. A
blood test showed a low level of human chorionic gonadotropin. Therefore, a diagnosis of early
uterine artery pseudoaneurysm following spontaneous delivery was suspected. Under moni-
toring with transabdominal color Doppler sonography, intrauterine balloon tamponade induced
complete disappearance of abnormal blood flow. With bleeding determined to be under con-
trol with balloon tamponade, dilation and evacuation was performed. The patient had a favor-
able postoperative course.
ª 2016, Elsevier Taiwan LLC and the Chinese Taipei Society of Ultrasound in Medicine. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).Introduction
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UAPs occur inside the uterus; caesarean delivery [1] and
traumatic abortion procedures such as dilatation and curet-
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Early Uterine Artery Pseudoaneurysm 155also occurs after nontraumatic vaginal delivery [4,5]. It has
been reported that rupture of a large UAP can cause massive
hemorrhage. Recent studies reported that 94.1e100% of UAP
cases were successfully treated with uterine artery emboli-
zation (UAE) [5,6]. UAP might appear in the form of a small
vascular malformation at a very early stage, but there are no
criteria suggesting how large a UAP must be for UAE treat-
ment. Herein, we report a case of a small UAP that presented
after spontaneous delivery, with successful treatment by
performing dilation and evacuation (D&E) following a blood
flow suppression test, using an intrauterine balloon (intra-
uterine balloon tamponade test; IBTT).Case Report
A 36-year-old woman (gravida 4, para 2) with no significant
medical history was referred to our hospital due to irregular
vaginal bleeding. Three months prior, she had an uneventful
spontaneous delivery of a male infant weighing 3295 g at
Gestational Week 39. At Postpartum Day 37, she had a
routine ultrasonography examination and no abnormality
was found. At Postpartum Day 83, she was referred to a
clinic doctor due to slight irregular vaginal bleeding, and was
administered norgestreleethinylestradiol combination tab-
lets after a negative urine pregnancy test. The slight
bleeding stopped but recurred a few days later. Vaginal
examination at our hospital could not confirm any active
bleeding, except for some dark brown discharge. Trans-
vaginal ultrasonography revealed a 7-mm gestational sac-
like anechoic area inside the endometrial cavity (Figure 1A).
A urine pregnancy test was weakly positive, and a suspected
abortion was considered, despite the patient’s strong denial
of the possibility of pregnancy. Oneweek later, the anechoic
area had grown to 9.6 mm, but no yolk sac was found.
However, intermittent genital bleeding persisted in the
following 2 weeks. Subsequent ultrasonography showed the
gestational sac-like anechoic area had grown to 12.8 mm,
with the absence of either a yolk sac or fetal heart beat
(Figure 1B). Simultaneous serum human chorionic gonado-
tropin (hCG) testing showed a level of 12 mU/mL, which
negated the possibility of a normal pregnancy. Inside the
sac, whirling fluid flow could be clearly observed in gray-
scale transvaginal sonography. In addition, color Doppler
(Siemens, SONOVISTA FX (Siemens Healthcare, Korea); peak
systolic velocity: 17.9 cm/s) clearly revealed a to-and-fro
sign, indicating an intrauterine arteriovenous malforma-
tion (Figure 1C, Video 1). Therefore, a diagnosis of vascular
abnormality associated with persistent hCG [7]dprobably
UAP due to retained products of conception [8,9]dwas
considered. Although her hemoglobin level was 13.5 g/dL,
bleeding continued and the UAP had grown in the previous 3
weeks. Therefore, treatment was considered necessary.
After obtaining informed consent, we decided to perform an
intrauterine blood flow suppression test to determine
whether D&E could be used to treat this case. Firstly, we
inserted a 14-Fr Foley catheter with the leading edge
removed into the uterine cavity in an operating room with
available anesthetic personnel and equipment. Next, under
monitoring with transabdominal color Doppler sonography,
sterile water was injected into the balloon to determine
whether blood flow could be suppressed by ballooncompression. As the balloon expanded, the blood flow
started to diminish, and completely disappeared when the
full 10 cc was injected (Figure 1D, Video 2). With evidence
that the bleeding could be controlled through balloon
compression, D&E under sedation was subsequently per-
formed. Although a balloon was prepared to control the
hemorrhage, active bleeding completely stopped during the
operation after 0.2 mg of intravenous methylergometrine
was administered. Therefore, replacement balloon tampo-
nade was not performed. The patient had a good post-
operative course and was discharged on the same day after
surgery. There was no recurrence by the 4-week follow-up
examination. On pathological examination, few chorionic
villi were observed in the specimen. In addition, the lesion
consisted of numerous irregular vessel-like channels sur-
rounded by hyaline fibrosis (Figure 2A). Although loose
connective tissue was found in a large pseudoaneurysmal
wall, neither elastic fibers nor elastic lamina could be
identified on Elastica-van Gieson staining (Figure 2B).
Supplementary video related to this article can be found
at http://dx.doi.org/10.1016/j.jmu.2016.08.002.
Discussion
Curettage of an unknown vascular abnormality can lead to
massive hemorrhage. Most reports suggested that UAE
should be used for such vascular abnormalities, regardless
of their size. Although Ju et al [7] reported successful
dilation and curettage with minimal vaginal bleeding in
three cases, the feasibility of such procedures is unknown.
Herein, we report our experience with D&E for treatment
of a small UAP with persistent hCG. We suggest that when
D&E is being considered for a small lesion, an IBTT might be
useful to determine its feasibility.
Rupture of vascular abnormalities, including congenital
arteriovenous malformations, arteriovenous fistulas, true
aneurysms, and pseudoaneurysms can lead to a life-
threatening situation. Antebi et al [10] reported that an
arteriovenous fistula following uterine surgery may cause
massive vaginal bleeding. To treat such uterine vascular
abnormalities, Zimon et al [11] first reported successful
treatment of a UAP measuring 35 mmwith UAE. Lin et al [12]
subsequently reported use of UAE on a UAP with a low hCG
level after a termination of pregnancy. Subsequently,
regardless of size, UAP has been treated with UAE after
enhanced computed tomography (CT) and transcutaneous
angiographic examination in most reported cases in recent
years [6]. Despite some unsuccessful experiences requiring a
hysterectomy [13], the success rate of UAE for UAP is
generally high, and the time to complete hemostasis is
shorter than for postpartum hemorrhage with severe coag-
ulation disorders, such as placental abruption [14]. The
outcome of UAE for UAP is considered favorable [5]. How-
ever, in view of postoperative complications such as fever
and severe lower abdominal pain [15], and the potential risk
of perforation and vasospasm [16] during the procedure and
diffuse uterine synechiae [17], it is questionable to conclude
that UAE is the preferred treatment for UAP in all cases.
Two decades prior, with the availability of color Doppler
sonography, studies concluded that pelvic arteriovenous
malformation can be easily diagnosed without the need for
Figure 1 (A) A gestational sac-like anechoic area was observed inside the endometrial cavity when the patient first presented;
(B) the anechoic area grew to 12.8 mm without a yolk sac by 3 weeks after the first examination; (C) color Doppler sonography
revealed a to-and-fro sign of blood flow in a developing uterine artery pseudoaneurysm; (D) blood flow was completely suppressed
by intrauterine balloon tamponade test under monitoring with color Doppler sonography.
156 L. Wang et al.radiological angiography [18,19]. Recently, successful color
Doppler ultrasound-guided transcutaneous embolization of
UAP was reported [20], suggesting that color Doppler can
precisely diagnose a small arteriovenous malformation in
the pelvic cavity. In the present study, we found that an
IBTT under color Doppler monitoring appeared to be a
useful tool to determine whether hemorrhage due to
rupture of abnormal blood vessels could be controlled by
means of intrauterine balloon compression. Successful
treatment in the present case may be explained as follows.
Firstly, the UAP was a single lesion, 14 mm in size, which is
considered to be an early stage of development. Secondly,
the UAP was located at the bottom of the endometrial
cavity, where hemostasis is considered to be more effec-
tively achieved by uterine contraction after administration
of methylergometrine, compared with cases of massive
hemorrhage in which the lesion is located in the lower
uterine segment, as reported by a previous study [21]. In a
recent study of postpartum hemorrhage, Alkis‚ et al [22]
reported the usefulness of intrauterine balloon (Bakri
balloon) compression for hemostasis, except for bleeding
from the lower segment. The same principle can also
probably apply for a smaller uterine cavity in such cases. In
the present case, we found that blood flow was easily and
completely suppressed by the expanding balloon beforetreatment commenced, indicating that the distribution of
the abnormal vessels was probably limited to a local area.
The result of this pretest gave us the confidence to perform
a D&E procedure.
In the present case, CT was planned if IBTT failed to
suppress the abnormal blood flow. Since the goal of treat-
ment was achieved, CT examination was not performed.
Usually, CT can provide clear images of size and feeding
vessels in a large aneurysm or congenital arteriovenous
malformation. Recently, Akashi et al [23] reported the case
of a 3-cm uterine aneurysm caused by dilation of the
ovarian arteries, and Takeda et al [24] reported a large
arteriovenous malformation caused by the uterine artery
draining to the ovarian vein, diagnosed using three-
dimensional CT angiography, suggesting that three-
dimensional CT angiography is a useful method to eval-
uate the degree and location of a large uterine arteriove-
nous malformation that is too large to be observed with
color Doppler. Although there was no severe complication
and the patient had a good postoperative course in the
present case, CT examination should be required to eval-
uate potential extrauterine lesions in similar cases.
A UAP lacks the three-layer construction of a normal
artery. Therefore, continuous bleeding resulting in accu-
mulation of thrombus is essential for growth of a UAP. A
Figure 2 (A) Pathological examination revealed that the
lesion consisted of numerous irregular vessel-like channels; (B)
loose connective tissue was found in the pseudoaneurysmal
wall; however, neither elastic fibers nor elastic lamina could be
identified (Elastica-van Gieson staining, 100).
Early Uterine Artery Pseudoaneurysm 157previous study suggested that vascular abnormalities with
the presence of a positive serum hCG level or continuous
vaginal bleeding require aggressive intervention, and in
some cases, an intrauterine surgical procedure might be
feasible [7]. Our experience verified this feasibility.
Although criteria for the size of a UAP requiring treatment
are lacking, and the safety of an evacuation and curettage
procedure remains unknown, IBTT can probably be used to
help predict its feasibility. Further studies are needed to
clarify its usefulness.
References
[1] Kuwata T, Matsubara S, Kaneko Y, et al. Asymptomatic uterine
artery pseudoaneurysm after cesarean section. J Obstet
Gynaecol Res 2010;36:405e10.
[2] Lai TH, Wu MH, Kuo PL, et al. Arteriovenous malformation of
the uterus after dilatation and curettage diagnosed by three-
dimensional power Doppler angiography. J Med Ultrasound
2002;10:146e50.
[3] Matsubara S, Nonaka H, Kobayashi M, et al. Uterine artery
pseudoaneurysm after dilation and curettage in a woman withmultiple hepatic and pulmonary cavernous hemangiomas. Int
J Gynecol Obstet 2014;125:84e5.
[4] McGonegle SJ, Dziedzic TS, Thomas J, et al. Pseudoaneurysm
of the uterine artery after an uncomplicated spontaneous
vaginal delivery. J Ultrasound Med 2006;25:1593e7.
[5] Baba Y, Matsubara S, Kuwata T, et al. Uterine artery pseu-
doaneurysm: Not a rare condition occurring after non-
traumatic delivery or nontraumatic abortion. Arch Gynecol
Obstet 2014;290:435e40.
[6] Isono W, Tsutsumi R, Wada-Hiraike O, et al. Uterine artery
pseudoaneurysm after cesarean section: case report and
literature review. J Minim Invasive Gynecol 2010;17:687e91.
[7] Ju DH, Yi SW, Sohn WS, et al. Acquired uterine vascular ab-
normalities associated with persistent human chorionic
gonadotropin: experience at a Korean teaching hospital.
Taiwan J Obstet Gynecol 2015;54:654e9.
[8] Esmaeillou H, Jamal A, Eslamian L, et al. Accurate detection
of retained products of conception after first- and second-
trimester abortion by color Doppler sonography. J Med Ultra-
sound 2015;23:34e8.
[9] Wang PH, Chen CY, Chen CP. Ultrasound and retained products
of conception. J Med Ultrasound 2015;23:63e4.
[10] Antebi E, Adar R, Deutsch V, et al. Arteriovenous fistula
complicating gynecologic operations. Obstet Gynecol 1974;44:
858e61.
[11] Zimon AE, Hwang JK, Principe DL, et al. Pseudoaneurysm of
the uterine artery. Obstet Gynecol 1999;94:827e30.
[12] Lin AC, Hung YC, Huang LC, et al. Successful treatment of
uterine arteriovenous malformation with percutaneous
embolization. Taiwan J Obstet Gynecol 2007;46:60e3.
[13] Alboni C, Rosati F, Sansavini S, et al. Three-dimensional power
Doppler imaging of uterine artery pseudoaneurysm treated
unsuccessfully with selective embolization. Ultrasound Obstet
Gynecol 2009;33:614e6.
[14] Urushiyama D, Yoshizato T, Kora S, et al. Predictive factors
related to the efficacy of pelvic arterial embolization for
postpartum hemorrhage: a retrospective analysis of 21 cases.
Taiwan J Obstet Gynecol 2014;53:366e71.
[15] Lin CJ, Huang LW, Lin YH, et al. Interstitial ectopic pregnancy
complicated by uterine arteriovenous malformations treated
with unilateral transarterial embolization. Taiwan J Obstet
Gynecol 2014;53:279e81.
[16] Wang L, Horiuchi I, Mikami Y, et al. Use of intra-arterial
nitroglycerin during uterine artery embolization for severe
postpartum hemorrhage with uterine artery vasospasm.
Taiwan J Obstet Gynecol 2015;54:187e90.
[17] Gaia G, Chabrot P, Cassagnes L, et al. Menses recovery and
fertility after artery embolization for PPH: a single-center
retrospective observational study. Eur Radiol 2009;19:
481e7.
[18] Abu Musa A, Hata T, Hata K, et al. Pelvic arteriovenous mal-
formation diagnosed by color flow Doppler imaging. AJR Am J
Roentgenol 1989;152:1311e2.
[19] Mungen E, Yergok YZ, Ertekin AA, et al. Color Doppler sono-
graphic features of uterine arteriovenous malformations:
report of two cases. Ultrasound Obstet Gynecol 1997;10:
215e9.
[20] Ahmed Y, Davidson J, Azar N. Ultrasound-guided trans-
cutaneous embolization of uterine arteriovenous fistula per-
formed for treatment of symptomatic, heavy vaginal
bleeding: Case report with brief review of literature. J Med
Ultrasound 2015;23:146e9.
[21] Shimizu M, Kondoh E, Ueda M, et al. Secondary postpartum
hemorrhage due to uterine artery pseudoaneurysm rupture in
von Willebrand disease. J Obstet Gynaecol Res 2011;37:
1887e90.
[22] Alkis‚ I, Karaman E, Han A, et al. The fertility sparing man-
agement of postpartum hemorrhage: a series of 47 cases of
158 L. Wang et al.Bakri balloon tamponade. Taiwan J Obstet Gynecol 2015;54:
232e5.
[23] Akashi K, Tanno K, Chikazawa K, et al. Expectant management
of a case of uterine arteriovenousmalformationwith an ovarian
artery aneurysm. J Obstet Gynaecol Res 2016;42:579e83.[24] Takeda A, Imoto S, Sakai K, et al. Three-dimensional
computed tomographic angiography in the diagnosis and
conservative management of cesarean scar pregnancy with
prominent neovascularization. Taiwan J Obstet Gynecol 2014;
53:385e8.
